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Gemcitabine-associated thrombotic microangiopathy
in a patient with lung cancer: A case report
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Abstract. Gemcitabine is frequently used for the treatment
of a number of different cancer types. Gemcitabine-related
thrombotic microangiopathy (TMA) has rarely been described,
but it is a life-threatening complication. The incidence of the
complication varies between 0.015 and 1.4%. The present study
reports the case of a 63-year-old Caucasian male who was
treated with 3 cycles of carboplatin plus gemcitabine, followed
by 7 cycles of gemcitabine only, and developed clinical symp-
toms that, together with laboratory findings, were compatible
with a diagnosis of hemolytic uremic syndrome TMA. The
patient was admitted to Jean Godinot Cancer Center Institute
with hemolysis, thrombocytopenia, macroscopic hematuria,
renal dysfunction and worsening high blood pressure. Medical
treatment for the high blood pressure, plasma infusion and
hemodialysis were implemented without any improvement
in creatine levels. The patient recovered from hematological
disorders, left hospital and was followed-up. He required
hemodialysis until he succumbed ~3 months subsequent to
diagnosis of TMA. Even if thrombocytopenia, anemia and
renal failure are common observations in patients treated by
chemotherapy, clinicians should be aware of this potentially
lethal complication. We recommend screening for TMA in
such cases of anemia, thrombocytopenia and renal failure.

Case report

A 63-year-old Caucasian male without a previous medical
history was diagnosed with metastatic non small cell lung
cancer (NSCLC) in March 2013 at Jean Godinot Cancer
Center Institute (Reims, France). The patient received first-line
treatment with gemcitabine (1,250 mg/m?) plus carboplatin
(700 mg/m?; area under the curve, 5) every 3 weeks for 3 cycles
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(overall ~2 months), followed by 7 cycles of gemcitabine alone
(1,000 mg/m?; day 1 and day 8; overall ~2 months). Following
the seventh cycle, the patient developed high blood pressure
(180/100 mmHg) and was subsequently intravenously admin-
istered with enalapril-hydrochlorothiazide (1,000 mg/m?;
1,075 mg/30 min).

A week later the patient was admitted to Jean Godinot
Cancer Center due to acute renal failure. The patient's serum
creatinine level had reached 199 ymol/l (normal range,
65-120 umol/l), the platelet level was decreased to 17x10%/1
(normal range, 150-400x10%1) and the hemoglobin level was
decreased to 8.3 g/dl (normal range, 129-167 g/l). Ultrasound
of the urinary tract did not show any signs of obstruction and
a urine test did not reveal a functional profile.

Further investigations revealed a normal coagulation
pattern, with a bilirubin level of 47 ymol/l (normal range,
3.4-17 umol/l), a lactose dehydrogenase (LDH) level of
2,374 TU/I (normal range, 200-450 IU/I), reticulocytes at 7.5%
(normal range, 1-2.5%) and an undetectable haptoglobin level
(<0.10 g/l; normal range, 0.5-2.5 g/1). Schiztocytes were found
on the peripheral blood smear. Albuminemia (35.4 g/1; normal
range, 35-50 g/1) and proteinuria (4.21 g per day; 3.51 g/1; normal
range, <150 mg per day ot <0.20 g/1) were noted, in association
with macroscopic hematuria. Complement factors were within
normal ranges. A disintegrin and metalloproteinase with throm-
bospondin motifs 13 (ADAMTSI3) activity was also normal.

Thrombotic microangiopathy (TMA) was suspected and
this diagnosis of hemolytic uremic syndrome (HUS) TMA
was later confirmed by renal biopsy.

The patient received two infusions of three units each of
freshly frozen plasma. Also, patient stabilization required
three units of packed red cells. Blood pressure was controlled
using multiple antihypertensive medications (80 mg furose-
mide, intravenous nicardipine and 5 mg beta blockers twice
a day). At day 16 post-presentation, hemodialysis was started.

The patient recovered quickly from the thrombopenia
and anemia. However, renal failure persisted and the patient
required hemodialysis until he succumbed ~3 months subse-
quent to the diagnosis of TMA.

Discussion

TMA is a disorder characterized by microvascular occlusion
due to platelet aggregation, thrombocytopenia and organ
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damage, such as renal failure (1). The main subtypes of TMA
are HUS and thrombotic thrombocytopenic purpura (TTP).
Thrombocytopenia, schistocytosis and elevated levels of
LDH are enough to form a diagnosis in clinical practice. The
majority of cases are idiopathic, but several etiologies have
been recognized, among which are the use of cytotoxic chemo-
therapies, including mitomycin C, bleomycin, cisplatin and
5-fluorouracil (2). TMA may also be caused by the underlying
malignancy itself (3,4). Indeed, TM A associated with metastatic
adenocarcinomas, such as those of the stomach, colorectum,
breasts, lungs and prostate, have been reported (5-7). It can
be difficult to distinguish between HUS caused by the cancer
itself and that caused by the chemotherapy. Certain studies
have suggested that malignancy-associated HUS typically
occurs during widespread metastatic disease, whereas the
chemotherapy-associated type occurs more frequently when
the patient is in disease remission. In the present study, the
patient had minimal tumor burden.

The physiopathology of this disease remains unclear.
Several mechanisms have been suggested, including an
immune-mediated response or a direct toxic effect. Endothe-
lial injury is the main event (8). HUS does not appear to be
associated with a deficiency in ADAMTSI3 activity; indeed,
even if ADAMTSI3 activity is absent or deficient in familial
TTP, this condition it is not sufficient to cause the syndrome.
Also, no specific correlation has been found between TMA
and gender or age (9).

ADAMTSI3 has been shown to be of major pathophysi-
ological importance TMA in the setting of TTP when either
lacking antibodies against ADAMTSI3 (inherited TTP) or if
antibodies against ADAMTSI13 are present (acquired TTP). A
severe deficiency of <5% ADAMTS-1 activity, with clinical
symptoms of an acute thrombocytopenia and evidence of a
microangiopathic hemolytic anemia, appropriately defines a
diagnosis of TTP (10,11).

Gemcitabine is an important chemotherapeutic agent and
its indications in oncology and hematology are wide. It is
used in the therapy of pancreatic, ovarian, breast and bladder
cancers, and NSCLC. Gemcitabine is associated with side
effects that can lead to patient mortality (9).

First-line gemcitabine combined with cisplatin is indicated
in patients with inoperable NSCLC (locally advanced or
metastatic). In 1994, the first case of gemcitabine-associated
TMA occurred during a phase II trial in pancreatic metastatic
adenocarcinoma (12). To the best of our knowledge, there have
been only 3 cases of gemcitabine-associated microangiopathy
in patients treated for NSCLC to date (6).

The incidence of gemcitabine-attributed TMA is between
0.015 and 1.4% (13). However, the true incidence is difficult
establish due to its underreported nature, the poor recognition
of the condition or the failure to diagnose mild symptoms (14).
A TMA diagnosis is more difficult in patients treated for
cancer compared with otherwise healthy individuals, as
certain symptoms may be adverse effects of chemotherapy
agents. Clinically, TTP presents with hemolytic anemia,
thrombocytopenia and renal insufficiency. Neurological
symptoms and a fever are often present. However, anemia and
thrombocytopenia are also common side-effects associated
with chemotherapy due to myelotoxicity. Data on the incidence
of TMA associated with gemcitabine use are conflicting.
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In 2004, in a study by Humphreys et al (15), the incidence
of gemcitabine-associated TMA was shown to be 0.31%. This
was in contrast with the estimated incidence of only 0.015%
described by Fung et al in 1999 (16). In Boston, a review was
performed between 1997 and 2002, and among 2,586 patients,
9 were identified with gemcitabine-associated TMA (15).
New or exacerbated hypertension preceded the diagnosis of
TMA by 0.5-10 weeks. The study concluded that this could
represent an early clinical marker for the presence of a TMA
syndrome (8). In the present study, the blood pressure of the
patient remained high at 200/110 mmHg for several days.

The risk for gemcitabine-associated TMA appears to
increase with a cumulative drug dose of >20,000 mg/m? or
administration for >18 cycles (14). The condition rarely occurs
prior to 7 months of therapy. In the present case, the patient
received only 10,750 mg/m? (cumulative dose) of gemcitabine
during 8 months. In the majority of reported cases, gemcitabine
has been administered as a single-agent treatment, but in
other cases, such as the present study, the condition has been
reported during combination therapy (16). Screening for TMA
has been proposed for after 10 cycles of gemcitabine. However,
the development of TTP has been also reported after a single
dose of gemcitabine (17).

A number of different treatments types have been previ-
ously suggested for patients with HUS (7,18). Glucocorticoids
and plasma infusion may be used, but the interruption of
chemotherapy and plasma exchange are the mainstays of treat-
ment, and these therapies are quite effective. Management also
involves the control of hypertension. Although these treatments
are readily available, HUS remains a highly fatal disease.

The estimated mortality rate for HUS is 10-40% in the
majority of case series (19,20), but has been reported to be as
high as 60-70% in others (7,21,22).

Humphreys et al (15) recommend that for patients
receiving gemcitabine for >3 months, the creatinine, schis-
tocyte and haptoglobin levels should be checked monthly.
Desramé et al (23) proposed that systematic screening should
be performed for HUS during gemcitabine therapy. In this
series, the frequency of HUS was 2.2%.

In conclusion, even if TMA is a rare adverse effect of
cancer therapy, clinicians should be aware of it due to its
potentially lethal evolution. Chemotherapy-induced TMA and
that caused by the cancer itself are difficult to differentiate
between, but the patient's clinical data can aid the clinician in
making the right diagnosis. The precise and regular reporting
of chemotherapeutic adverse events may assist in evaluating
the frequency of TMA. Although no precise recommendation
exists for the diagnosis and treatment of TMA, we suggest that
chemotherapy should be halted and a glucocorticoid therapy
or a plasma infusion should be introduced. Any worsening of
anemia, thrombocytopenia or serum creatinine level with high
blood pressure should lead to a prompt examination.
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